Selective inhibition of cyclic nucleotide phosphodiesterases of human, bovine and rat aorta.
Cyclic nucleotide phosphodiesterase (PDE) activity from the 105,000 g supernatant of human, bovine and rat aorta smooth muscle cells was resolved by DEAE-trisacryl chromatography into three major forms showing similar properties in each species. In addition to the two PDE forms previously characterized in vascular tissues (a cAMP-PDE and a calmodulin-dependent PDE), a cGMP-PDE, insensitive to calmodulin, was isolated and characterized in the aorta of the three species. Each isolated PDE form was differently inhibited by various chemical compounds, and these compounds produced effects on cyclic nucleotide levels in isolated rat aorta which could be expected from their inhibitory effect on isolated PDE forms. At concentrations non-selectively inhibiting the three isolated PDE forms (including the calmodulin-dependent one), IBMX (3-isobutyl-1-methylxanthine) and trequinsin markedly and dose-dependently increased both cAMP and cGMP aorta levels (up to 7-fold, in presence of 500 microM IBMX). By contrast selective inhibitors of cGMP-PDE or cAMP-PDE could only induce a moderate elevation (by 1.5-3-fold) in cGMP or cAMP levels, respectively. In the case of M&B 22,948, a highly specific and potent inhibitor of cGMP-PDE, a concentration-dependent increase in tissue cGMP levels was produced by concentrations (in the microM range) active in inhibiting the isolated enzyme. In the case of selective cAMP-PDE inhibitors (rolipram and Ro 20-1724), however, a significant increase in aorta cAMP content was induced only in the presence of drug concentrations which were much higher (200 and 500 microM, respectively) than those inhibiting the isolated enzyme (IC50:5 and 18 microM, respectively). Inhibitors of both cGMP-PDE and cAMP-PDE (dipyridamole, cilostamide and its derivative AAL 05) produced the same moderate effects as did the combination of a selective cGMP-PDE inhibitor and a selective cAMP-PDE inhibitor on the levels of both cGMP and cAMP. These results show that the three forms of PDE isolated from aortic smooth muscle retain properties that they exhibit in the tissue and which are similar in the three species examined, including man. They suggest that each form participates in a specific manner to the regulation of cAMP and cGMP concentrations in aorta smooth muscle cells.